Summary. Masticatory muscles mediate the action of functional orthopedic appliances on mandible growth. When young rats were treated for four weeks with a postural hyperpropulsor of the mandible, an applicance designed to increase condylar cartilage growth rate, the proportion of fast non-fatigable fibres in the lateral pterygoid muscle increased significantly. Concomitantly, the amount of slow-myosin light chains increased in fibre extracts. This slow myosin originated from IIA fibres. By functional orthopedic treatment, the lateral pterygoid muscle was enriched in less fatigable fibres ; the changes observed in the lateral pterygoid muscle were close to changes observed in other muscles after training.
Introduction.
In dentofacial orthopedics, specific cases of mandibular retrognathia require treatment with a « functional type » appliance (Petrovic, Lavergne and Stutzmann, 1986) . These appliances are removable; children wear them part-time daily. In specific cases of malocclusion resulting from mandibular growth insufficiency, the wearing of « activators » or « propulsors » is indicated. Such appliances are designed to increase the growth rate of condylar cartilage and consequently to lengthen the mandible (Charlier, Petrovic and Herrmann-Stutzmann, 1969) . The effectiveness of the treatment depends on numerous regulating factors having the form of a servosystem (Petrovic, 1975 (Petrovic, , 1984 . Among these factors, the muscles of mastication and mandibular protrusion play an important part (Petrovic, Stutzmann and Oudet, 1975 ; Oudet and Petrovic, 1981 (1981 ) . An SDS-polyacrylamide gel electrophoresis after Laemmli (1970) was run. 15 % polyacrylamide gels were 0.7 mm thick ; they were stained with R-250 Coomassie blue and destained with 7 % acetic acid. Finally, the gels were silver-stained according to Ansorge (1983) .
Results.
Variations of sarcomere length in lateral pterygoid muscle related to sagittal deviations of occlusal adjustment.
In controls, the length of an individual sarcomere was 2.5 pm ( fig. 1 ) fig. 1 ) .
When the postural hyperpropulsor of the mandible was fitted every day for 8 h over 4 weeks, muscle growth increased less. Indeed, on an average, 800 sarcomeres were added to the lateral pterygoid muscle in controls animals, whereas only 490 sarcomeres were added to the muscle in treated rats (Oudet and Petrovic, 1981 ) . In spite of the lower increase in sarcomere number, sarcomere length was still shorter in treated than in control rats, reaching only 2.25 pm ( fig. 1 ) consequence, the decrease of contractile force. In these circumstances, the reduced addition of newly-formed sarcomeres appeared to be a regulatory mechanism, i.e., the decreased length imposed therapeutically on the individual sarcomere produced a « deviation signal » (of unknown nature) that induced a further decrease in the addition of new sarcomeres. Thus, the individual sarcomere progressively recovered its initial length and its usual contractile force ( fig. 6) .
Anatomically, the rat lateral pterygoid muscle is an entity. However, in rats as in other mammals, its parts have a dual function (Christensen, 1969 ; Grant, 1973 ; McNamara, 1973) : the upper portion includes both slow and fast-fibre types. The lower part shows only fast-twitch fibres. II M fibres, typical of muscles originating in the first branchial arch and containing super-fast myosin, have not been found in rat masticatory muscles (Rowlerson et al., 1983) . In this respect, rats differ from humans less than monkeys or dogs.
Four weeks after the onset of orthopedic treatment using the postural hyperpropulsor of the mandible, the proportion of fast non-fatigable fibre types in lateral pterygoid muscle was increased significantly. The clinical advantage is that such variation in lateral pterygoid muscle facilitates the repeated forward movement of the mandible as well as its forward positioning during the time the appliance is not worn.
Through the increase of lateral pterygoid muscle activity, treatment using the postural hyperpropulsor increases the growth rate of the condylar cartilage and lengthens the mandible still more (Petrovic, Stutzmann and Oudet, 1975) . The reported findings show that postural hyperpropulsion of the mandible also caused an increase in the number of fast-twitch non-fatigable fibres accompanied by an increase of slow-myosin light chains. These changes are similar to those occurring during muscle training (see Salmons and Henriksson, 1981 ) . Kantomaa and Ronning (1982) 
